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[From: AAademiga Nauk Kazakhskoy S S R ,  I z v e s t i y a  as  t r o f i z i c h e s k o p  i n s t i -  
t u t a  301. 5, N o .  7 ,  1957, pp. 120-1221 

ON THE INTENSIFICATION OF THE EMISSIOW LINES OF THE 
N I G E T  GLOW I N  ZODIAC-& LIGHT 

by PI. G .  Karimov 

i n  a s p e c t r o g r a p h i c  a n a l y s i s  o f  z o d i a c a l  l i g h t  a t  t h e  Mountain Observa- 

t o r y  o f  t h e  A s t r o p h y s i c a l  I n s t i t u t e  i n  1947, we showed for t h e  first t ime 

111 t h a t  t h e  b r i g h t n e s s  o f  t h e  l i n e s  o f  t h e  n i g h t g l o w  is i n t e n s i f i e d  i n  t h e  

r e g i o n  of  t h e  n i g h t  s k y  i n t o  which t h e  z o d i a c a l  l i g h t  is p r o j e c t e d .  

T h i s  e f f e c t  o f  i n t e n s i f i c a t i o n  of  t h e  l i n e s  o f  t h e  n i g h t g l o w  w a s  a l s o  

o b s e r v e d  by G .  A .  Tikhov C2J. Late r ,  however ,  Roach i3],  w h i l e  p e r f o r m i n g  

o b s e r v a t i o n s  w i t h  a n  e l e c t r i c  pho tomete r ,  n o t e d  t h a t  i t  d i d  n o t  d e t e c t  t h e  

p r e s e n c e  o f  an i n t e n s i f i c a t i o n  o f  t h e  l i n e s  o f  t h e  n i g h t g l o w  i n  z o d i a c a l  

l i g n t ,  and  t h a t  our r e s u l t s  a r e  w i t h i n  t h e  l i m i t s  o f  t h e  measurement errors. 

The a r t i c l e  by 2. V .  Karyagina  i n  t h e  p r e s e n t  c o l l e c t i o n  i s  devo ted  

t o  t h e  q u e s t i o n  o f  t h e  a c c u r a c y  of t h e  measurements  and  t o  t h e  d e t e c t i o n  o f  

t h e  i n t e n s i f i c a t i o n  of  t h e  l i n e s  of t h e  n igh tg low i n  z o d i a c a l  l i g h t .  How- 

e v e r ,  i n  our o p i n i o n ,  i n  a d d i t i o n  t o  t h e  comments on t h e  work o f  Roach 

which have b e e n  made, one  s h o u l d  n o t e  t h e  i n a c c u r a c y  i n  a l l o w i n g  f o r  t h e  

background d u r i n g  t h e  p h o t o e l e c t r i c  measurements  made b y  t h i s  a u t h o r .  

I n  measurements  o f  t h e  5577 l i n e ,  t h e  p o r t i o n  of t h e  c o n t i n u o u s  s p e c -  

trum a t  5300 1 was t a k e n  as t h e  background.  

c o n t i n u o u s  background was made, no t  a t  t h e  l i n e  o r  i n  t h e  immedia te  v i c i n i t y  

o f  t h e  l i n e ,  b u t  a t  a d i s t a n c e  o f  a lmos t  300 from t h e  l i n e .  

Thus ,  t h e  c a l c u l a t i o n  o f  t h e  

T h i s  f a c t  c o u l d  undoub ted ly  a f f e c t  t h e  r e s u l t  o f  Roach ' s  measurements 

a n d  c o u l d  a c c o u n t  f o r  t h e  l e v e l i n g  of  t h e  i n t e n s i f i c a t i o n  e f f e c t .  

I n  t h e  s p r i n g  o f  19%. we again o r g a n i z e d  o b s e r v a t i o n s  t o  e l u c i d a t e  



' E  
t h e  e f f e c t  o f  t h e  i n t e n s i f i c a t i o n  of t h e  l i n e s  o f  t h e  n igh tg low at 5577 %, 

and  made u s e  o f  a n e b u l a r  s p e c t r o g r a p h  o f  L e o n t o v s k i i ' s  d e s i g n ,  which c u t s  

out 9* i n  t h e  s k y  ( F i g .  1). The s p e c t r o g r a p h  h a s  a un ique  a r r angemen t  of 

t h e  p r i s m s  ( 1 ) .  Two e q u i l a t e r a l  p r i sms  have  t h e  same r e f r a c t i n g  a n g l e s  

w i t h i n  2" and a re  p a r a l l e l ,  a c t i n g  as o n e  l a r g e  pr i sm.  Such  a n  a r r angemen t  

r educe6  t h e  a b s o r p t i o n  loss. 

I .  - 

3' 
F i g .  1 

The s p e c t r o g r a p h  has a Schmidt  camera  a n d  a m i r r o r  c o l l i m a t o r .  A 

Schmidt  l e n s  (2 )  h a s  a working  d i a m e t e r  of  160 mm and  a f o c u s  o f  173.8 m m .  

The diameter o f  t h e  m i r r o r  ( 3 )  o f  t h e  Schmidt  camera i s  200 m m ,  t h e  d i a a e t -  

e r  o f  t h e  m i r r o r  ( 5 )  o f  t h e  c o l l i m a t o r  i s  150 mm,  t h e  focus i s  970 mm. The 

Schmid t  camera  h a s  a s p e e d  o f  1:l and g i v e s  a d i s p e r s i o n  o f  335 % p e r  mm i n  

t h e  r e g i o n  of 5577 A,  The m i r r o r s  of t h e  c o l l i m a t o r  and  camera  a r e  a lumi-  
0 

n i z e d .  The e n t i r e  o p t i c a l  s y s t e m  is  e n c l o s e d  i n  a plywood hous ing .  The 

s l i t  ( 7 )  of  t h e  s p e c t r o g r a p h  i s  d i s p o s e d  h o r i z o n t a l l y  a n d  i s  50 mm l o n g .  

The beam o f  l i g h t ,  a f t e r  p a s s i n g  t h r o u g h  t h e  s l i t ,  s t r i k e s  t h e  d i a g o n a l  

m i r r o r  (6)  and,  a f t e r  p a s s i n g  t h r o u g h  t h e  e n t i r e  o p t i c a l  s y s t e l c  o f  t h e  spec -  

t r o g r a p h ,  c o l l e c t s  a t  t h e  f i l m  h o l d e r  (4 ) .  

T h e  s l i t  o f  t h e  s p e c t r o g r a p h  was f i t t e d  w i t n  a s p e c i a l  a t t a c h m e n t  con- 

s i s t i n g  o f  t h r e e  p r i s m s  w i t h  t o t a l  i n t e r n a l  r e f l e c t i o n  which s i m u l t a n e o u s l y  

p r o j e c t e d  on t h e  h o r i z o n t a l  s l i t  o f  t h e  s p e c t r o g r a p h  t h r e e  p o r t i o n s  o f  t h e  

sky o f  t h e  same a l m u c a n t a r a t  w i t h  a 20' d i f f e r e n c e  i n  t h e  az imuth  of each 

p r i s m  w i t h  r e s p e c t  t o  t h e  n e i g h b o r i n g  ?rim. A l l  t h e  p r i s m s  were a r r a n g e d  

2 



0 i n  t h e  a l m u c a n t a r a t  o f  a z e n i t h a l  d i s t a n c e  o f  75 . 
A t  n i g h t ,  t h e  c e n t r a l  p r i s m  was aimed a t  t h e  axis o f  z o d i a c a l  l i g h t .  

One of  t h e  end p r i s m s  w i t h  t o t a l  i n t e r n a l  r e f l e c t i o n  was a i m e d  a t  a p o r t i o n  

o f  t h e  s k y  t o  t h e  s o u t h  o f  t h e  a x i s  o f  t h e  z o d i a c a l  cone ,  t h e  o t h e r  was aim- 

e d  t o  t h e  n o r t h  o f  t h i s  axis. 

As we know, t h e  z o d i a c a l  cone i s  a s y m m e t r i c a l ,  and  more s t r e t c h e d  o u t  

toward  t h e  n o r t h e r n  p o r t i o n  o f  t h e  sky.  T h e r e f o r e ,  u s i n g  ou r  a t t a c h m e n t  o f  

t h r e e  p r i sms  w i t h  t o t a l  i n t e r n a l  r e f l e c t i o n ,  we s i m u l t a n e o u s l y  o b t a i n e d  t h e  

s p e c t r a  o f  z o d i a c a l  l i g h t  a n d  a spec t rum frorc whicn z o d i a c a l  w a s  c o m p l e t e l y  

o r  a l m o s t  comple t e ly  a b s e n t .  Vie f irst  o b t a i n e d  s p e c t r a  o f  z o d i a c a l  l i g h t  

as l o n g  ago as 1947-1948, more r e c e n t l y ,  i n  t h e  s p r i n g  of 1956, on a pan- 

c h r o m a t i c  SChS f i l m  and  I s o p a n  Ultra, and  l a t e r ,  on  DK, RF-3 f i l m .  I n  t h e  

c o u r s e  o f  o n e  n i g h t ,  t h e  pho tograph ing  l a s t e d  f r o =  1 h r  30 min t o  2 h r .  The 

t o t a l  exposure  v a r i e d  from 3 h r  a n d  9 h r ,  d e p e n d i n g  on  t h e  t y p e  o f  f i l m  used.  

Thus ,  from two t o  f o u r  n i g h t s  were spend  o n  o n e  p i c t u r e .  The  s p e c t r o g r a p h  

s l i t  w i d t h  was t a k e n  as 2 mm. The b r o a d e n i n g  o f  t h e  s l i t  was done  i n  o r d e r  

t o  o b t a i n ,  on t h e  s p e c t r u m ,  a continuum o f  approx ima te ly  t h e  same d e n s i t y  

o f  t n e  e m i s s i o n  l i n e .  The c a l i b r a t i o n  w a s  done s i t h  a s t a n d a r d  s p e c t r o g r a p h  

and a monochromator w i t h  a p p r o x i m a t e l y  the  same e x p o s u r e s  as  t h o s e  u s e d  i n  

p h o t o g r a p h i n g  t h e  z o d i a c a l  l i g h t .  The l i g h t  s o u r c e  employed w a s  an  i l l u m i -  

n a t o r  whose l i g h t  f l u x  was a t t e n u a t e d  t h e  r e q u i r e d  number o f  t i m e s  w i t h  

n e u t r a l  f i l t e r s .  

I n  March, 1956, we o b t a i n e d  s p e c t r o g r a m s  for f o u r  days  o f  o b s e r v a t i o n s .  

All t h e  p i c t u r e s  were measured w i t h  an hF-2 microphotometer .  

The c o n t o u r s  o f  the 5577 l i n e  were t r a c e d  by t h e  u s u a l  s p e c t r o p h o t o -  

m e t r i c  methods.  

I n  1947-1948, t h e  c e n t r a l  b r i g h t n e s s e s  o f  t h e  l i n e s  were t a k e n  from t h e  

3 



c o n t o u r s ,  a l l o w i n g  f o r  t h e  background o f  t h e  cont inuum f o r  t h e  v a r i o u s  

p a r t s  o f  the  n i g h t  sicy. 

The i n t e n s i t y  o f  t h e  l i n e  t o  t h e  s o u t h  o f  t h e  ax is  o f  z o d i a c a l  l i g h t  

was t a k e n  t o  be u n i t y .  

The v a l u e s  o f  t h e  l i n e  i n t e n s i t y  o n  t h e  ax is  of  z o d i a c a l  l i g h t  were 

found t o  be g rea t e r  t h a n  u n i t y  a n d  amounted t o  1.40 for t h e  g r e e n  5577 

l i n e ,  a c c o r d i n g  t o  t h e  p r e l i m i n a r y  o b s e r v a t i o n a l  d a t a .  The method of pro- 

c e s s i n g  t h e  o b s e r v a t i o n s  was somewhat d i f f e r e n t  i n  1956. Having t h e  con- 

t o u r s ,  w e  were able t o  c a l c u l a t e  t h e  t o t a l  area o f  t h e  5577 l i n e  f o r  t h e  

p o r t i o n  o f  t h e  sky i n  z o d i a c a l  l i g h t  a n d  for t h e  p o r t i o n  o f  t h e  n i g h t  sky  

20’ t o  t h e  s o u t h  o f  t h e  z o d i a c a l  l igh t .  

A s  a n  example,  Fig. 2 shows t h e  c o n t o u r  o f  t h e  green 5577 l i n e  for 

March 7, 1956. i n t e n s i t i e s  a r e  p l o t t e d  a l o n g  t h e  ax i s  of a b s c i s s a s  i n  

a r b i t r a r y  u n i t s ,  and wave leng ths  a r e  p l o t t e d  a l o n g  t h e  a x i s  o f  o r d i n a t e s .  

The d o t t e d  c u r v e  c o r r e s p o n d s  t o  t h e  z o d i a c a l  l i g h t ,  and t h e  s o l i d  c u r v e  t o  

t n e  p o r t i o n  o f  t h e  sky t o  t h e  s o u t h  o f  t h e  z o d i a c a l  cone.  

# - \  
I \  

F i g .  2 

The combined T a b l e  1 shows t h e  f i n a l  d a t a  o b t a i n e d  fron: t h e  four spec -  

t r o g r a m s  of t h e  5577 l i n e .  

The  second ,  t h i r d  a n d  f o u r t h  columns o f  t h i s  t a b l e  g i v e  t h e  i n t e n s i -  

t i e s ,  a l l o w a n c e  b e i n g  made for t h e  background o f  t h e  continuum f o r  t h e  por -  

t i o n s  o f  t h e  s k y  c o r r e s p o n d i n g  t o  t h e  z o d i a c a l  l i g h t ,  t o  t h e  s o u t h  a n d  

n o r t h  o f  t h e  z o d i a c a l  l i g h t .  The f i f t h ,  s i x t h  and  s e v e n t n  columns g i v e  t h e  
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area6 o c c u p i e d  by  t h e  c o n t o u r  o f  t h e  l i n e  i n  t h e  same a r b i t r a r y  u n i t s  o f  

- 
s o u t h  Date I 

z o d i a c a l  l i g h t  a n d  p o r t i o n s  o f  t i l e  n i g h t  sky  t o  t h e  s o u t h  a n d  n o r t h  o f  t h e  

ill. n o r t h  = s o u t t  sill. S n o ' q o r t h  & s o u t h  

z o d i a c a l  l i g h t .  

s k y  'zod. izod. s k y  zod. zod. 1 z o d  / SKY 
\ 

71111 1956 
8/11I 1956 
WlI 1956 
10/11I 1956 

I n  t h e  c o u r s e  o f  t h e  p i c t u r e  t a k i n g ,  t h e  d i f f e r e n c e s  i n  t h e  a n g u l a r  

d i s t a n c e s  from t h e  Sun were  36 t o  60 i n  all c a s e s .  A s  can  b e  s e e n  from 
0 

- 1  
1.17 ~ 

1.16 I 
1.14 ! 

24.50 29.80 2 6 , ~ 0 !  72.85 85,70 81.15 
32.70 40,60 35,601 ,%,IO 65.00 b0.60i . 19.45 2I.F.O 19.85 50.10 57.10 53.7.51 
30.55 32,30 30,20 41.50 47.80 ' 45,101 1.15 

t h e  l a s t  column o f  t h e  ' t a b l e ,  t h e  i n t e n s i f i c a t i o n  o f  t h e  5577 'A l i n e  o f  t h e  

n ighta lo lk  i f  I s ,  on t h e  ave rage .  

Thus ,  i t  can b e  p o s t u l a t e d  t h a t  t h e  l i n e s  o f  t h e  n i g h t g l o w  a r e  i n t e n s i -  

f i e d  i n  z o d i a c a l  l i g h t ,  b u t  a g r e a t e r  number o f  o b s e r v a t i o n s  must  b e  made 

i n  o r d e r  t o  e x p l a i n  t h e i r  magnitude. I n  o u r  v i ew,  t h i s  i n t e n s i f i c a t i o n  e f -  

f e c t  i s  most  p r o b a b l y  v a r i a b l e .  
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ABS TRACT 

On t h e  b a s i s  of t h e  oew o b s e r v a t i o n a l  m a t e r i a l  i s  conf i rmed  ea r l i e r  ob- 
t a i n e d  t h e  e f f e c t  of t h e  enhancement of  t h e  b r i g h t n e s s  o f  t h e  l i n e  o f  t h e  
n igh t -g low i n  t h e  Zodiacal light. The method o f  t r e a t m e n t  o f  t h e  s p e c t r u m  
w a s  d i f f e r e n t ,  t h e n  i n  fo rmer  t imes.  Nu 7 " N L '  1: 
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